I. Introduction
Preeclampsia is a hypertensive disorder of pregnancy characterisedby triad of hypertension, proteinuria and generalized oedema. Management of pregnant patient with pre-eclampsiaposses great anaesthetic difficulties. Magnesium is an essential part of therapy in preeclampsia for eclampsia prophylaxis. Besides its anticonvulsant and neuroprotective properties, this bivalent cation is an N-methyl-D-aspartate (NMDA) receptor antagonist and is frequently described in the anaesthesia literature for its anti-nociceptive properties.
1,2 Several studies have been done in non-obstetric populations which reported intravenous (IV) magnesium administration to be beneficial for postoperative analgesia following neuraxialanaesthesia [3] [4] [5] [6] , whereas one study could not demonstrate this effect 7 . This controversy can be justified by the fact that, in healthy humans, the passage of magnesium to cerebrospinal fluid (CSF) is limited when administered intravenously 1 . However, for preeclamptic patients this may not be true as vascular permeability alterations in pre-eclamptic patients may change the transfer of magnesium to the CSF 8 . There are few studies which suggest increased magnesium passage to CSF in preeclamptic patients [9] [10] [11] .Neuraxialanaesthesia is the method of choice in pre-eclampticparturients for . Magnesium treatment in severely pre-eclamptic patients may also offer an advantage for anti-nociception following neuraxialanaesthesia. In this prospective observational study, we tested the hypothesis that IV MgSO 4 therapy in pre-eclamptic patients would prolong the time to first analgesic request following bupivacaine spinal anaesthesia compared to healthy non-pre-eclampticparturients.
II. Materials And Methods
This study was conducted at Indira Gandhi Institute of Medical Sciences, Patna, Bihar, India after taking approval from the Institutional ethics Committee. The duration of study was 1.5 years and was done between September 2014 to March 2016. It was a prospective, observational type of study. Written informed consent were taken from every patient.In our institute all the pre-eclamptic patients are admitted to the obstetric unit after diagnosis and antihypertensive medications along with 24-hour magnesium therapy get started as per the protocol. In patients with gestational age <34 weeks, as long as the foetus and the mother are stable, delivery is delayed to achieve foetal lung maturity with conservative treatment. In patients with gestational age ≥34 weeks, delivery is planned after stabilization of the mother. MgSO 4 therapy includes a bolus of 4.5 g MgSO 4 given over 10-15 minutes in the labour ward followed by an infusion of 2 g/h until transfer to the operating room.
60parturientsof ASA status I-II , Aged 20-50 years, Scheduled to undergo cesearian section and Willing to give written consentwere included in this study who were receiving antenatal care at our institute.Two groups were created-group A &B. Group A having 30 Healthy parturients were given spinal anaesthesia with 12.5 mg hyperbaric bupivacaine whereas Group Bcontained 30 pre-eclamptic patients who were given spinal anaesthesia with 12.5 mg hyperbaric bupivacaine along with magnesium therapy as per institute protocol described as above. Patients in active labour or in need of emergent caesarean section, contraindication or unwillingness to undergo regional anaesthesia, patients with eclampsia, patients with hemolysis, elevated liver enzymes and low platelets (HELLP syndrome) ,renal and hepatic involvement of preeclampsia and spinal block failure were excluded from the study.
The clinician collecting intraoperative and postoperative data was blinded to the study. Patient's demographic data (weight, height, age) and gestational weeks were noted and counseled to request for analgesics postoperatively when needed. All patients were preloaded with 500 mL of lactated Ringer solution in the operating room prior to giving spinal anaesthesia.Lumbar puncture was performed with 25 G Quincke tip needle in the sitting position at L3-4 or L4-5 level using a midline approach. Every parturient were given 12.5 mg of hyperbaric bupivacaine intrathecally. Patients were then placed 10° Trendelenburg position with left lateral tilt.
Sensory block was assessed every 30 seconds by using loss of cold sensation to ice at the midclavicular line. Onset of T6 sensory block was defined as the time to loss of cold sensation at the T6 level after intrathecal injection after which the operating table was placed horizontally. Sensory block assessment continued repetitively every 2 minutes, until the block was fixed at the same level on three consecutive assessments. The highest achieved level was defined as the maximum sensory block level. Surgery was allowed to start when pinprick sensation at T6 level was lost. Motor block level was assessed and recorded before surgical incision and at the end of surgery with 10 minute intervals using the modified Bromage scale (0= no motor block with free movement of lower extremities, 1=hip flexion blocked, 2=hip and knee flexion blocked, 3=hip, knee and ankle flexion blocked). Onset of T6 sensory block, maximum sensory block level, motor block level and the time to recovery of motor block were recorded. Time to recovery of motor block was defined as the time interval between intrathecal injection and free movement of the lower extremities. First analgesic request, which was recorded as the primary outcome, was defined as the time period between intrathecal injection and the first occasion when the parturient requested analgesics in the postoperative period. After IV infusion of 1 g paracetamol, patients were transferred to the labour unit for further observation and treatment.
Non-invasive blood pressure and heart rate (HR) were observed at baseline and at 2 minute intervals following spinal injection for the first 15 minutes and at 5 minute intervals throughout the rest of surgery. Hypotension was defined as a decrease of SBP >30% of baseline or <90 mmHg after spinal injection. Hypotensive episodes were treated with an increased rate of crystalloid infusion. If hypotension persisted in the second consecutive measurement, a bolus of ephedrine 5 mg was administered. Bradycardia was defined as a heart rate (HR) of less than 60 beats per minute (bpm) and was planned to be treated with a 0.5 mg atropine bolus. The number of hypotensive episodes, total amount of fluids administered, median ephedrine consumption and number of patients requiring ephedrine in the operating room until the end of surgery were recorded. The incidence of side effects including shivering, nausea, vomiting and pruritus throughout the study period were noted.
sample size was calculated using lambda willis formula based on data of previous studies. With power of study 80% and alpha error 5%, the sample size came to 24. Considering drop outs, 30 patients were recruited in each group. SPSS for Windows 21 (SPSS, Chicago, IL, USA) was used for statistical analysis. Demographic data, gestational weeks, magnesium levels, time intervals for spinal anaesthesia characteristics, total amount of fluid administered, blood pressure and heart rate are given as mean±SD and compared with Student's t test. Block level, Bromage score, frequency of hypotensive episodes, ephedrine requirement are presented as median [minimum-maximum] and analysed using Mann-Whitney U test. Chi-square or Fisher's exact tests were utilised for the number of patients requiring ephedrine and intraoperative side effects.P value <0.05 was defined as statistical significance.
III. Results
Surgical anaesthesia was achieved in all patients without any intraoperative analgesic requirement. Demographic data and gestational weeks were comparable in both the groups (table 1). Duration of surgery were 60.55 ± 12.82 mins in Group A and 60.27 ± 12.84mins in Group B (p=0.924). Block characteristics are given in table 2. Time to loss of cold sensation at T6 level was significantly faster in the pre-eclamptic group compared to control. Maximum height of sensory block was significantly higher in group B. Onset and duration of motor block were similar in both groups. Time to first analgesic request was statistically longer in Group B compared to Group A ( p value 0.0008). Baseline, maximum and minimum SBP values were significantly higher in Group B than in Group A. Fluid consumption was higher in Group A, whereas no significant difference was observed in hypotension incidence. Side effects profile was also comparable for both the groups (table 3) . 
IV. Discussion
We also observed inthis study that i.v. MgSO 4 therapy significantly accelerated the onset of sensory block and also increases the duration and maximum height.
Magnesium is a non-competitive NMDA-antagonist and can potentiate opioid activity with central desensitisation 13 . There are a few studies which have looked at the analgesic effects of IV magnesium in patients undergoing spinal anaesthesia and only few of them have included an obstetric population [3] [4] [5] . In all of these studies, lower doses of MgSO 4 (ranging from 1.03 g to 12.35 g) were used and the infusions were started after lumbar puncture. In contrast to these studies [3] [4] [5] , in our study, pre-eclamptic patients received MgSO 4 before spinal anaesthesia and the lowest total dose of magnesium was 28.5 g in a patient with the shortest infusion duration of 12 hours.
We observed a faster onset of sensory block in Group B than in Group A. Malleeswaranet al. 14 added magnesium to the intrathecal 10 mg bupivacaine-25 μg fentanyl combination in mild pre-eclamptic patients and reported a slower onset of sensory and motor block following magnesium compared to the control group. Ghrabet al. 15 observed no differences in onset times of sensory block at the T4 level between the groups with or without intrathecal magnesium. Unlugencet al. 16 observed a prolongation in sensory block onset by one minute in patients with intrathecal bupivacaine-magnesium combination compared to bupivacaine-fentanyl. None of these obstetric studies explained their findings for sensory block onset and level. Ozalevliet al. 17 studied the effect of intrathecal magnesium added to isobaric bupivacaine-fentanyl combination in orthopaedic surgery patients and also observed a delay in onset of spinal anaesthesia with magnesium. They speculated that the difference in pH and baricity of the intrathecal drug combination might have contributed to this delay. The shorter onset time in our study is in contrast to their results, which may depend on the anatomical changes of intrathecal space or composition of CSF due to pre-eclampsia.
We did not observe any difference between the groups with regard to recovery of motor block. Malleeswaranet al. 18 found prolonged motor block recovery following intrathecal magnesium in mild preeclamptic patients. However, Ozalevliet al. 17 used the same intrathecal drug combination as Malleeswaran et al. 18 and reported no difference in motor block recovery. Sensory block levels achieved in these two studies as well as the patient population may be responsible for their conflicting results.Our results are in accordance with those of Apanet al. 3 , who found a similar duration of motor block but prolonged first analgesic request in their IV magnesium infusion group. Although not statistically significant, less hypotensive episodes were observed in the pre-eclamptic group, resulting in statistically significant decreased fluid requirements in our study. This was in accordance with Ayaet al. 19 who also observed a decreased incidence of hypotension in pre-eclamptic patients compared to preterm non pre-eclamptic patients.
The main limitations of the study was small sample size. This study also inherits the limitations of an observational study. The results could be more attributable to magnesium therapy if we would have been done serial serum and csf mg++ analysis. A group of healthy preterm patients receiving the same dose of IV MgSO 4 would have given more insight into a relationship between serum/CSF magnesium levels and analgesia duration. However, for ethical reasons, we could not justify such a group of healthy preterm parturients who could suffer possible side effects of preoperative high dose magnesium infusion with no proven benefits. The variable duration and dose of MgSO 4 in our study can also be criticised. Due to the nature of the disease, the duration of MgSO 4 infusion cannot be standardised in pre-eclamptic patients. Although 24 h MgSO 4 therapy is targeted in pre-eclamptic patients, obstetric progress is individually assessed and the decision for caesarean section could not be forecasted.
V. Conclusion
We conclude from this study that Systemic magnesium administration in pre-eclampticparturients prolonged the time to first analgesic request when compared to healthy parturients without magnesium therapy following spinal anaesthesia with bupivacaine.
